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Abstract
Agriculture has a major contribution to the sustainable rural development and to the development of the 
economy of a country, thanks to the implementation of some agricultural technological systems which helps: to 
rise the organic matter content in soil, to reduce the negative impact of soil degradation processes and especially 
to increase and maintain the fertility of the soil.The experimental design was realized under conditions similar to 
those used for obtaining the best potato crop speciϐic in a mountainous region, Avram Iancu village being located 
at an altitude between 800 -1100 m. In 2012-2013, the experiment was bi-factorial started, with Ostara variety, 
cultivated by the subdivided parcels method. Soil samples were physico-chemical analyzed considering the ICPA 
methodology of agrochemical laboratories (ICPA, 1980, 1981). The analysis of the main agrochemical factors of 
districambosoil cultivated with potatoes in Avram Iancu village, highlights the acid and the strong acid character 
(pH
H2O 
4,75-5,86), with a moderat humus content. The organo-mineral fertilization causes signiϐicant modiϐications 
to the agrochemical factors, favorizing a substatial growth of the mobile forms of the phosphorus and potasium. 
Bioavailability of the nutrients is assured by this type of fertilization creating good conditions for the soi land 
also preventing  the posibble negatice changes due to the acidity and the nutrient losses encountered during the 
fertilization process. The assesed results,can give proper recommendation regarding these applied agricultural 
techniques in mountain area, by implementing and promoting organo-mineral fertilisation systems. This type of 
fertilization is considered efϐicient and protective for soil and also for potatoes crop.
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INTRODUCTION
The acidic and high acidic (pH H2O 5.6-4.8) 
particularity of districambosoil, which is speciϐic in 
mountainous areas, the presence of the aluminum 
exchangeable in all its sub-types, moderate humus 
content, low nutrient supply oriented on herbals 
which require a greater attention to fertilization, 
especially because involves mineral fertilizer.
(Mărghitaş 2008)
The technologies applied to the plants culti-
vated in this area induce, especially by mineral 
and organic fertilization taken as measures, 
some essential modiϐications of the agrochemical 
indices of the soil. Rusu et al. (2005)
Rusu et al. found the organo-mineral fertiliza-
tion, much more compatible with biological and 
nutritional requirements of the potato, increases 
the regime of bio-availability of the nutrient 
elements from soil due to the organic contribution 
and to the improvement of the acidity of these 
soils from Cambisoil class.
MATERIALS AND METHODS   
 This experiment on the potato crop was 
realized in 2012-2013 agricultural year, on 
districambosoil (acid-brown soil), physical-geo-
gra phical located in the high sector of the Apuseni 
Mountains, at the base of the slope with north, 
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northwest exposure, in the hydro-graphic basin 
of the Aries  Mic river. The placement of the 
experimental ϐield was located in the at a lower 
stage of the mountain climate level (under the beech 
forests and mixtures ϐloor climate) where from the 
geomorphological and geological points of view, in 
soil takes place the solidiϐication processes, the 
debasiϐication and carbonation phenomenons, 
argillic alteration and accumulation of acid humus 
from high and moderate acid forms. Geolitologic 
substrate is represented by the crystalline 
schists, metamorphic rocks, conglomerates, with 
intercalations of clay of ferruginous sandstones.
At the establishment of the potato experi-
ments site were taken into account the biological 
particularities of the soil and the high requirements 
needed at the preparation and the structure of the 
soil, 
In 2012-2013 agricultural year, the experiment 
was bi-factorial started, with Ostara variety, 
cultivated by the subdivided parcels method with 
the following graduations:
V
1 
– unfertilized control 
V
2
 – 40 N + 40 P
2
O
5
 + 40 K
2
O ( kg s.a./ha)
V
3
 – 60 N + 60 P
2
O
5
 + 60 K
2
O ( kg s.a./ha)
V
4
 – 80 N + 80 P
2
O
5
 +  80 K
2
O ( kg s.a./ha)
V
5
 – 0 N + 0 P
2
O
5
 +  0 K
2
O + 10 t/ha manure
V
6
 – 0 N + 0 P
2
O
5
 +  0 K
2
O  + 20 t/ha manure
V
7
 – 0 N + 0 P
2
O
5
 +  0 K
2
O + 30 t/ha manure
V
8
 – 40 N + 40 P
2
O
5
 +  40 K
2
O + 20 t/ha manure
V
9
 – 60 N + 60 P
2
O
5
 +  60 K
2
O + 20 t/ha manure
V
10
 – 80 N + 80 P
2
O
5
 +  80 K
2
O +20 t/ha manure
Manual maintenance was performed 
according to the potato crop technology used in the 
mountainous areas, after harvesting, the weighing 
took place for each variant of fertilization and also 
the soil samples were physico-chemical analyzed 
according to ICPA methodology  for agrochemical 
laboratories (ICPA 1981).
RESULTS AND DISCUSSION   
The analysis of the main agrochemical indices 
of districambosoil (ϐig.1) cultivated with potato in 
Avram Iancu commune in 2012-2013 agricultural 
year(tab. 1), highlights the acidic and high acidic 
particularity (pH
H2O 
4,80-5,75) of this type of soil 
characteristic to mountainous areas, with slight 
increases of the orano-mineral fertilized sample, 
moderate humus content, the supplying the basic 
nutrient elements below the optimal level needed 
for the growth and development of the main plants 
cultivated in this area.
Proϐile soil type: typical districambosoil (SRTS-
2003) Class: Cambisoil
Usage: potato crop
 
Localization: N-NW Avram Iancu county
Landform: sinuous slope, slightly terraced, 
gradient 10-15%, altitude 1200m
Rock types: green sericite schists, micaceous 
schists, conglomerates, clays
Fig.1. Profile soil type: typical districambosoil 
(SRTS-2003), Avram Iancu county
The N P K mineral fertilization, changes 
fundamentally the main agrochemical indices of 
the soil, acidiϐies the soil, creates a geographical-
physical environment favoring the debasiϐication 
which may deteriorate the nutrition of plants. 
Positively modiϐies the phosphorus and potassium 
content in balanced doses.
The Effect of Organo-Mineral Fertilization to Potato
178
Bulletin UASVM Agriculture 71 (2) / 2014
The organic fertilization in different 
doses leads to a protective effect and even of 
improvement of the reaction of the soil, both, by 
actual contribution of cation and through  the 
action of complexion and restraint of the agents 
that inϐluence the acidic particularities ( H+ and 
Al3+  ion, etc.). The addition of organic fertilizers 
positively inϐluence the accumulation of humus 
and of the ϐinal forms of nitrogen, the intake and 
content of phosphorus and potassium
Organo-mineral fertilization causes signiϐicant 
changes of the agrochemical indices, favoring a 
substantial increase of the mobile forms of the 
phosphorus and potassium and creates better 
conditions for bioavailability of nutrients from 
the soil preventing any negative factors due to the 
acidity or crop consumption. These fertilization 
sample has the highest content of nitrogen, 
phosphorus and potassium from the examined 
soil.
Differentiated organo-mineral fertilization 
conϐirms the presence of accumulations of crude 
vegetable material and humiϐiable, from the top 
layer of soil, due to the manure added and of other 
fertilization methodologies capable to enhance 
this contribution by crops vegetable residues 
remained in the soil after harvesting, or from the 
organic resources adde.
Based on agrochemical terms, the soil has 
a low content of nitrogen (N
t
 = 0,10 – 0,11%), 
due to the humus reserves and organico-mineral 
fertilization with nitrogen. The adding of organic 
fertilizers but also of the NPK mineral complexes 
increases the intake of the total nitrogen from soil.
The supplying with phosphorus proves a rich 
mobile phosphorus representation and potentially 
available in soil for the plants (P-AL = 15,00 - 
71,50 ppm). Due to the differentiated application 
of the fertilizers it maintains close values of the 
phosphorus content from soil within an adequate 
supply of  38-70 ppm, compared with the initial 
values of  15 ppm before the fertilization, resulting 
an average supply with phosphorus.
Potassium has an initial average value of 
supply of (K-AL = 69 ppm) in soil. Through 
differentiated fertilization of this districambosoil, 
is modiϐied the supplying regime with potassium 
at values in the range of  99-277 ppm, resulting 
in a very good way of supply the districambosoil 
with potassium (K-AL > 200 ppm).
The values of base saturation level (V% < 
75-80) indicates the need of debasiϐication and 
implicitly the acidify of soil being required to take 
a couple of  fertilization actions that are from the 
ecological point of view, protected, for the crops 
from the mountainous areas. Compared to the 
initial state values of base saturation level (V% 
= 50), using the differentiated organo-mineral 
fertilization, the average values are signiϐicantly 
higher, up to (V% = 71), without exceeding the 
Tab. 1. The effect of organo-mineral fertilization to potato due to the agrochemical changes made to 
districambosoil from Avram Iancu area
Fertilization 
variants*
 The Principal indices agrochemical soil at a depth 0-20cm variety Ostara in the agricultural 
year 2012-2013
pH
H2O N
total 
(%)
Humus
       (%)
P-AL (ppm) K-AL (ppm) V (%)
V
1
4.82 0.101 2.10 15.0 69  50
V
2
4.78 0.106 2.41 38.3 99 52
V
3
4.82 0.110 2.45 77.8 129 51
V
4
4.80 0.111 2.47 78.2 140 55
V
5
5.36 0.112 2.30 16.0 178 58
V
6
5.40 0.110 2.50 19.1 221 62
V
7
5.50 0.111 3.69 24.5 269 70
V
8
5.75 0.113 3.63 53.2 192 71
V
9
5.67 0.115 3.67 46.7 220 70
V
10
5.61 0.115 3.70 71.5 277 69
*) Fertilization variants mentioned above the “Materials and Methods”
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threshold (V% = 75), which requires to take 
special fertilization actions to soil and also being 
ecological protected, according to the speciϐic 
consumer demand and global of the potato and 
also from the speciϐic mountainous area.
CONCLUSION  
Districambosoil from Avram iancu commune 
has the essential characteristics  of a soil from 
Cambisoil class and of an acid and debasiϐicated 
soil type, which, cultivated with potatoes after a 
period of 2 years in which the soil was not seeded, 
it essential changes its agrochemical indices 
by applying some differentiated systems of soil 
organo-mineral fertilization.
The relevant agrochemical indices have 
positive effects due to organo-mineral fertilization 
on acidic reaction of soil, to alkaline saturation 
and basiϐication, which is leading to a normal 
agrochemical environment for the potato crop, 
knowing the requirements of this plant species 
towards the soil reaction. Organo-mineral 
fertilization systems have signiϐicant effects on 
the system of humus, nitrogen, phosphorus and 
potassium from the soil.
Mineral fertilization applied to the potato 
crop acidify the soil solution, increases the 
mineralization and the slows down the destruction 
of the humus, although changes positively the 
supplying with nitrogen, phosphorus, potassium 
which if is strongly acidiϐied may change its 
nutritional importance.
Organic fertilization applied to the potato 
crop positively modiϐies the grossing humus 
content, the regime of the nutritive elements and 
the basiϐication of the absorption complex.
Organo-mineral fertilization is correlated 
with biological and nutritional requirements of the 
potato, increases the bioavailability of nutrients 
from the soil. improves soil reaction, maintain and 
enhance soil fertility in the mountains.
The agrochemical results obtained lead 
to recommed and promote organo-mineral 
fertilization systems, which assure the fertility of 
the soil and which inϐluences the positive effects 
brought to the potato crop from this mountainous 
area.
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